Chondrogenesis enhanced by overexpression of sox9 gene in mouse bone marrow-derived mesenchymal stem cells.
We investigated chondrogenesis of cell-mediated sox9 gene therapy as a new treatment regimen for cartilage regeneration. pIRES2-EGFP vector containing a full-length mouse sox9 cDNA was transfected into bone marrow-derived mesenchymal stem cells (MSCs) by lipofection and chondrogenic differentiation of these cells was evaluated. In vitro high density micromass culture of these sox9 transfected MSCs demonstrated that a matrix-rich micromass aggregate with EGFP expressing MSCs was positively stained by Alcian blue and type II collagen. Next, sox9 transfected MSCs were loaded into the diffusion chamber and transplanted into athymic mice to analyze in vivo chondrogenesis. A massive tissue formation in about 2mm diameter was visible in the chamber after 4 weeks transplantation. Histological examinations demonstrated that both Alcian blue and type II collagen were positively stained in the extracellular matrix of the mass while type X collagen was not stained. These results indicated that cell-mediated sox9 gene therapy could be a novel strategy for hyaline cartilage damage.